Abstract As researchers increasingly use mail survey methods to collect health and other data, research focused on optimizing features of survey design and administration in cost-effective ways is needed. We conducted two studies to examine the effects of sequential prepaid incentives and envelope messaging on response rates, item nonresponse, and costs in two mail surveys using address-based samples. Sample members in study 1 were randomly assigned to groups that received a preincentive of $2 versus $5, a second incentive of $0 versus $2 (sent only to nonresponders), and an envelope bearing no message or a monetaryfocused message. Results indicated that the $5 preincentive significantly increased response rates, but neither the second incentive nor the message had an effect. Informed by the results of study 1, study 2 delivered a $2 preincentive to all sample members, but increased the amount of the second incentive to $5. Study 2 also tested a health-focused envelope message. While envelope messaging again failed to motivate participation, the administration of a second incentive, valued at a larger amount than the preincentive, significantly increased response rates. With regard to their effects on item nonresponse, while none of the variables was associated with item-missing levels in study 2, a significant three-way interaction was found in study 1 such that missing data was higher in the presence of a monetary message when a $2 preincentive was paired with a $2 second incentive. Cost analyses indicated that while larger incentives increased response rates, they also increased costs.
Introduction
Declines in response rates and loss of coverage for RDD telephone surveys have compromised their ability to obtain high-quality health-related estimates (Blumberg and Luke 2015) . Furthermore, the distribution of cell phone numbers limits researchers' ability to sample effectively and efficiently when conducting phone surveys in smaller geographic units, such as cities or counties. These trends have increased the likelihood that researchers concerned with measuring health and other outcomes in the general population will conduct some or all of their data collection through the mail (Stern, Bilgen, and Dillman 2014) . Researchers in the United States can sample households in the general population through licensed vendors authorized to use the US Postal Service's Computerized Delivery Sequence File (CDSF)-a database containing all addresses to which the post office delivers-and address-based sampling (ABS) methods (Brick, Williams, and Montaquila 2011; Iannacchione 2011) . Research confirms the viability of collecting data using an ABS frame and mail survey methods (Link et al. 2008) .
However, while much is already known about ways to optimize response rates for mail surveys (Dillman 2007) , the environment in which they are conducted has changed. Prior to the availability of data from the CDSF, mail surveys relied primarily on samples generated from lists in which there was likely a relationship between the named individual and sponsor or organization conducting the study. With ABS, researchers can survey the general population with geographic precision, even where no such prior relationship exists. Thus, while the quality of coverage for households has increased, it may be more difficult and less effective to implement strategies associated with increasing response rates, such as personalizing contacts. As investigators increasingly collect survey data through the mail, research focused on optimizing features of the design and administration of mail surveys in a cost-effective manner in this new environment is needed.
Unlike interviewer-administered surveys for which we might observe or record interaction between the interviewer and sample member, or web surveys for which we can monitor participation using paradata, we are unable to directly observe the process that sample members undergo in deciding to participate in a mail survey. In figure 1, we decompose the many different points at which sample members make decisions about participating. At each decision point, multiple elements related to a study's design likely act in concert to influence participation, and represent variables that could be tailored to increase participation and data quality. The purpose of the current research was to examine the effects of incentives and envelope messaging on response rates, item nonresponse, and costs when surveying general population samples about health by mail using ABS. Dillman, Smyth, and Christian (2014) draw heavily upon social exchange theory to explain why people participate or fail to participate in surveys. The theory posits that individuals are more likely to respond positively to a request when they trust that the ratio of rewards to costs will be personally acceptable. The theory is particularly well suited for explaining the effectiveness of prepaid, token incentives, which likely invoke a "norm of reciprocity," a feeling of obligation to give back by completing the survey (Gouldner 1960) . Applying the principles of social exchange, Dillman, Smyth, and Christian (2014, p. 424) recently extended their recommendations about incentives to advise researchers to include a second cash incentive in a follow-up contact in order to increase the likelihood that "later communications will be read, and hopefully acted upon, thereby increasing overall response."
In contrast to social exchange, leverage-saliency theory offers a useful framework for explaining why small increases in an incentive's amount can lead to significant increases in response rates. Leverage-saliency theory holds that decisions about participation are contingent upon subjective weights that sample members ascribe to features of the survey request (e.g., incentive, study topic), which tilt members toward participating or not (Groves, Singer, and Corning 2000) . These features can vary based on their perceived valence (positive or negative), the relative importance sample members attribute to them, and how salient they are made during the request to participate. The theory predicts that features like incentives can be used to leverage a sample member's participation, particularly if the member is less inclined to participate.
A unifying objective of our research was to determine if we could enhance the positive effect of factors that increase response rates, such as incentives and health as a topic, by printing messages referring to these factors on the envelope. We sought to increase the likelihood of responding by making these factors more visible earlier in the decision-making process (figure 1). Including a message on the outside of the envelope has the potential to increase the saliency of the message by increasing the message's visibility. A message focused on the monetary contents of the envelope, for example, could increase the respondent's level of trust that the benefits of participating will be yielded and that the research being conducted is important. Additionally, we sought to explore conditions under which a second incentive-sent to nonresponding sample members-might be effective. Finally, we varied incentive amounts in order to see if slightly larger but still token-level amounts would tip the scales toward participation among reluctant sample members.
RESEARCH ON INCENTIVES IN MAIL SURVEYS
A substantial literature demonstrates that incentives are likely to increase response rates for mailed surveys, particularly when they are prepaid (versus contingent upon completion and return of the survey) and monetary (versus a nonmonetary gift) (Church 1993; Edwards et al. 2002; Singer and Ye 2013) . Researchers have also documented a positive association between the incentive's value and increases in responses (Church 1993; Trussell and Lavarakas 2004) . However, while response rates tend to rise as amounts increase, research has identified thresholds at which additional increases in amounts are not associated with increased participation (Edwards et al. 2005) .
Incentives may also induce participation from reluctant or nonresponding sample members. While researchers have made use of differential incentives to convert nonresponders in interviewer-administered surveys, few studies have directly experimented with including additional prepaid incentives to convert nonresponders in a single-phase mail survey (Dillman, Smyth, and Christian 2014) . In an early study, Furse, Stewart, and Rados (1981) reported that levels of participation were similar regardless of whether a prepaid incentive of 50 cents was offered in an initial, follow-up, or both mailings. In contrast, Messer and Dillman (2011) experimented with methods to push sample members to complete surveys online using postal mailings, and compared web/mail methods to more traditional mail modes, including a set of experiments in which nonresponders were sent an additional $5 incentive in a priority mailing. They found that sending the second $5 incentive in a priority mailing significantly increased response rates by 9 percentage points, in contrast to sending either the initial $5 incentive only or the follow-up priority mailing only (see, too, Moore and An [2001] ).
Studies from more complicated mail survey designs are also instructive. Kropf and Blair (2005) reported that the inclusion of a $5 incentive in a nonresponse follow-up survey sent to a random subsample of nonresponders to a health-related mail survey increased participation compared to a group that was re-contacted without an incentive.
1 Han, Montaquila, and Brick (2013) examined different incentive structures in a two-phase ABS mail survey design. In phase one, sampled households were mailed a screening questionnaire along with a $2 or $5 preincentive to determine their eligibility. The second phase, which included the full questionnaire and a second incentive of $0, $5, $10, $15, or $20, was sent to households that completed the screener and were deemed eligible. Results indicated that while the initial $5 incentive increased the response rate for the screener, the effect did not carry over to the full questionnaire phase, and while a second incentive increased response over not including an incentive, larger amounts were not significantly more effective.
Including incentives in mail surveys may have other beneficial effects, such as improving data quality and decreasing survey costs. Although incentives could decrease data quality if they lead reluctant respondents to complete questionnaires hastily or carelessly, most studies find no effect or a positive effect of incentives on measures of data quality (Singer and Ye 2013) . For example, respondents receiving larger incentives provided more open-ended answers and wrote more comments in a mail survey of consumers (James and Bolstein 1990) . Inclusion of an incentive in the first contact in a mail survey increases initial costs, but may ultimately reduce costs by decreasing the number of nonrespondents that require additional mailings (Dykema et al. 2012 ).
RESEARCH ON ENVELOPE MESSAGES IN MAIL SURVEYS
A continued challenge for researchers is ensuring that sample members notice their mailings. This is particularly important when mailings contain cash incentives that could be unwittingly discarded. Results from the Survey of Census Participation revealed that in 65 percent of households some mail was thrown away without being opened (Couper, Mathiowetz, and Singer 1995) . The USPS Household Diary Study reported that the percent of their panel members who "usually" do not read mailed advertisements doubled from 9 percent in 1987 to 20 percent in 2012 (Mazzone and Rehman 2013) . To avoid having mailings thrown away unread, researchers have explored methods for getting their survey mailings noticed. A large number of studies have tested whether sample members are influenced by the visual aspects of envelopes (e.g., size, color, postage, and written content) (Edwards et al. 2009 ).
Another potential method to increase sample members' willingness to open and consider participating in a survey is to include a message or graphic on the envelope. While this technique has been touted by direct marketers as a strategy to increase response to promotional mailings (Dommeyer, Elganayan, and Umans 1991) , best practices in designing mail surveys caution survey researchers against using these techniques, precisely because they might reduce participation by increasing the likelihood that sample members will mistake a survey mailing for a commercial mailing (Dillman, Smyth, and Christian 2014) .
Research examining the effects of envelope messages on responding to mail surveys has yielded mixed results. Dillman et al. (1996) provided evidence of the positive impact of messaging on participation to the 1990 US Census. Drawing on the social utility of the Census, they contrasted a "benefits" message (i.e., "It Pays to Be Counted in the Census") with a second message that stressed the mandatory nature of the Census (i.e., "Your Response Is Required By Law"). While the benefits message did not have an impact on participation, the mandatory message significantly improved completion rates compared to a control group that did not receive a message. Dommeyer, Elganayan, and Umans (1991) tested the message "Did you know you are entitled to more money?" in a survey sent to homeowners eligible for an insurance refund. They found that the message increased the response rate by 13 points and brought in younger and lower-income respondents.
Other studies, however, have found negative or no effects. Finn, Gendall, and Hoek (2004) attempted to make the noncommercial status of their study salient by printing "Important survey on New Zealand's national identity enclosed" on the envelope. Though not significant, this message decreased response by 6 points, possibly because the message allowed sample members to make a decision about participating without opening the envelope. Similarly, Ziegenfuss et al. (2012) reported that adding a sticker bearing the message "$25 incentive" had no impact on response rates or on the demographic composition of a sample of physicians, and McLean et al. (2014) found that the envelope sticker "You can share valuable information to help people with eating disorders" had no effect on responding among most demographic groups, with the unfortunate exception of reducing participation among men.
Study 1 EXPERIMENTAL DESIGN
Study 1 was designed to assess the impact of different amounts of preincentives, envelope messaging, and the inclusion of a second prepaid incentive on response rates, item nonresponse, and costs. We implemented a 2 x 2 x 2 between-participants factorial design, manipulating the following levels of each factor:
1. Preincentive amount: a) $2; and b) $5. 2. Inclusion of an envelope message: a) no message; and b) monetaryfocused message ("Thank You! A cash gift is enclosed.") (see figure 2 ). If relevant, the message appeared on outgoing envelopes for both the initial and second mailing. 3. Second prepaid incentive: a) none ($0); and b) $2. Only nonresponding households were eligible for the second incentive.
We predicted that the inclusion of following elements would increase response rates: $5 versus $2 preincentive; a monetary-focused message versus no message; and $2 versus $0 second incentive for nonresponders. We also predicted that the $5 preincentive would be cost effective.
SAMPLE AND DATA COLLECTION
The experiment was embedded in an ancillary study conducted by the Survey of the Health of Wisconsin. A sample of 2,608 household addresses was randomly selected from the USPS Delivery Sequence File in La Crosse and Wood counties in Wisconsin by a private vendor. The frame included residential, mailable addresses and excluded business, seasonal, and vacant addresses. Households were stratified by county and randomly assigned to eight experimental groups containing 326 households. Respondents were eligible for the study if they were between the ages of 18 and 74 and resided in one of two targeted counties at the time of the study. Within-household selection methods for mail surveys have been shown to be ineffective (Olson, Stange, and Smyth 2014) . We allowed any eligible adult in the household to complete the survey. Instructions in the cover letter requested that "an adult between the ages of 18-74 should complete and return this short survey." The survey asked extensive information about health-and community-related topics, including health behaviors, food purchasing routines, and community satisfaction. The questionnaires varied slightly in length between the counties (e.g., 124 items on 12 pages in La Crosse versus 164 items on 18 pages in Wood). All study materials were written and completed in English. (While the cover letter included a sentence in Spanish offering a Spanish-language version of the questionnaire, no one made this request.) Sampled households received up to three contacts by mail. 2 The initial packet contained a cover letter bearing the county seal, cash preincentive, questionnaire, and self-addressed first-class stamped return envelope. Materials were sent in a 10" x 13" envelope with a first-class stamp. Approximately a week after the initial mailing, all households received a reminder postcard. Approximately one month after the initial mailing, all nonresponders were sent an additional packet containing a cover letter, second incentive (if relevant), questionnaire, and return envelope. The field period extended from February to April 2011.
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ANALYSES
Response rate analysis: Table 1 presents response rates after the initial and final mailings for each of the eight experimental groups. Response rates were calculated as the number of completed or partially completed questionnaires divided by the number of eligible cases (RR2, AAPOR 2015) . 3 The overall response rate was high, with 57.1 and 66.9 percent of the sample responding after the initial and final mailings, respectively. Following the final mailing, response rates ranged from 61.8 percent for the group that received $2 for a pre-and second incentive and no message on the envelope to 71.2 percent for the group that received a $5 preincentive, a $2 second incentive, and a monetary message. While differences between the experimental groups for the second incentive and envelope message were modest, the larger preincentive positively affected participation. We evaluated the effect of the level of preincentive and envelope messaging after the initial mailing using logistic regression. Model 1 in table 2 presents estimates of the effects of the amount of the preincentive, envelope message, and the two-way interaction term on survey response. The column labeled "Exp [B] " provides the proportional change in the odds of responding. Although the odds of responding were 31 percent higher among those sent a $5 versus $2 preincentive, the two-way interaction was not significant, and model 1 was re-estimated including terms for the main effects only. A significant main effect emerged for the preincentive, but the effect of the envelope's message was not significant (see model 2, table 2). Additional analyses (results not shown) indicated that the main effect for the preincentive was due to a higher response rate achieved for the group that received $5 versus $2 (60.9 versus 53.4 percent, respectively).
Final participation was assessed by regressing dummy variables for the preincentive, envelope message, second incentive, and the two-and three-way interaction terms on response. Again, preliminary results indicated that none of the interaction terms were significant (see model 3, table 2). We re-estimated the model including terms for the main effects only (see model 4, table 2). While a main effect emerged for the preincentive, neither the envelope message nor the second incentive had a significant impact on response. The lack of a significant interaction between incentives and messaging suggests that the preincentive's effect was consistent across the other two treatments. Additional analyses again indicated that the main effect for the preincentive was due to a higher response rate for the $5 versus $2 groups (69.5 versus 64.2 percent, respectively).
Item nonresponse analysis:
To evaluate item nonresponse, we computed a score for each respondent that indicated the total number of items for which the respondent's answer to the question was "missing" divided by the total number of items in the questionnaire. A respondent's answer to a given question was classified as missing if the respondent left blank a question that he/she should have answered or if the respondent's value for the question was undetermined because he/she left blank a filter question that determined the respondent's eligibility for the current question. The lower panel in table 1 provides the means and standard deviations of the scores by the experimental groups; item nonresponse was lowest for the group that received a $5 preincentive, a $2 second incentive, and a monetary message, and highest for the group that received a $2 preincentive, a $2 second incentive, and a monetary message. 
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Because of the continuous distribution of the item-missing scores, we conducted a 2 (preincentive) x 2 (envelope message) x 2 (second incentive) ANOVA with the level of the score as the dependent variable (see model 5, table 2). Results indicated significant or marginally significant effects for the $5 preincentive, F(1, 1558) = 3.40, p < 0.07, the two-way interaction term for the $5 preincentive x $2 second incentive, F(1, 1558) = 4.27, p < .04, and the three-way interaction term, F(1, 1558) = 5.11, p < 0.03. The presence of the significant three-way interaction term indicated that at least one of the twoway interactions varied across the levels of the third variable. Further analysis indicated a significant difference between the first and second incentive in the presence of a monetary message, F(1, 1558 = 9.15, p < .05), but not when the message was omitted, F(1, 1558 = 0.02, p > .10) (see the online appendix). Additional tests were conducted comparing the effect of the second prepaid incentive for the different levels of the first prepaid incentive when the sample was restricted to include only cases that received the monetary message. Critical values were calculated using the per-family error rate method (Kirk 2013) . Results indicated that the effect of the second prepaid incentive did not significantly vary when the first prepaid incentive was $5, F(1, 1558 = 2.99, p > .05), but that when the first prepaid incentive was $2, levels of missing data were significantly higher when an initial incentive of $2 was followed by a second incentive of $2 (M = 0.072) than when an initial incentive of $2 was not followed by a second incentive (M = 0.047), F(1, 1558 = 6.42, p < .05).
Cost analysis: While costs incurred by including a message on an envelope can vary as a result of the vendor or type of graphics, the cost of messaging was negligible in our study. Because we found that envelope messaging had no effect on response rates, we limited analysis to examining how costs varied among the incentive groups. Within experimental groups, we calculated costs considering only the variable costs incurred for the experiment, such as for postage, printing, cash incentives, and labor (e.g., assembly and data entry). We omitted fixed costs (e.g., questionnaire design and project management).
Panel A in table 3 presents a summary of costs, collapsed across the envelope messaging treatments for study 1. Total costs were highest for groups sent an initial preincentive of $5 ($11,068 for the group sent a second incentive of $2, versus $10,638 for the group that did not receive the second incentive) and lowest for the groups that only received $2 initially ($9,503 for the group that received the second incentive, versus $8,876 for the group that did not).
Looking at cost per complete, the increased cost of adding the second incentive varied dramatically depending upon the amount of the initial preincentive. Among sample members initially receiving $2, an additional $2 increased cost per complete by more than $2, from $23.36 to $25.89. Among sample members initially receiving $5, cost per complete decreased slightly with the inclusion of the $2 second incentive, from $26.53 to $26.48. Comparing cost Sample sizes adjusted to 100 fielded cases for comparison across groups.
c IC = ((total cost per 100 cases for experimental group -total cost per 100 cases for baseline group) / total costs per 100 cases for baseline group) x 100.
per complete for the initial incentives, while the $5 preincentive significantly increased response, it did not offset costs for including a second incentive. We also computed a measure of cost-effectiveness, E, the ratio of the incremental response rate to incremental costs (Brennan, Seymour, and Gendall 1993) . E provides a standard method of comparing the relative benefits of the incentive treatments against the baseline group (i.e., $2 preincentive, $0 second incentive). Values greater than 1 indicate that the proportional effect on response exceeds the proportional additional cost; values less than 1 indicate more proportional costs per benefit. Because the $2 preincentive plus $2 second incentive fared worse than the $2 preincentive without a second incentive, E was -0.6 for this comparison. Both $5 treatments (with and without $2 second incentive) also yielded fairly low E scores of 0.3.
Study 2
Informed by the results from study 1, we modified aspects of the incentive structure and the envelope messages for study 2. In study 1, the level of the second incentive was either equal to or less than the amount of the initial preincentive. In study 2, we sought to test the effectiveness of a second incentive that was larger than the original preincentive. To do so, we limited the amount of initial preincentive to $2 and increased the amount of second incentive to $5. 4 The message in study 1 was small and primarily text based. In an attempt to intensify the visual impact of the message, we replaced the plain text message with a colorful and potentially more eye-catching geometric design (figure 2). Finally, drawing on research that indicated that health-related studies tend to yield high response rates (e.g., Groves, Presser, and Dipko 2004; Heberlein and Baumgartner 1978) , we tested a healthfocused message in addition to the monetary-focused message.
EXPERIMENTAL DESIGN
To test the impact of envelope messaging and receipt of a second incentive in study 2, we implemented a 2 x 3 between-participants factorial design.
5 While all sample members received a $2 preincentive, we manipulated the following factors:
1. Inclusion and content of the envelope message: a) no message; b) monetary-focused message ("We've included a small cash gift to thank you for your participation!"); and c) health-focused message ("Your participation is needed to build a healthier NAME County!") (see figure 2) . If relevant, the message appeared on the outside envelope for both the initial and the follow-up mailing. 2. Second prepaid incentive: a) none ($0); and b) $5. Only nonresponding households were eligible for the second incentive.
We predicted that messages referring to incentives or health would increase response rates over not receiving a message, and that while the inclusion of a second incentive of $5 for nonresponders would increase response rates, it would not be cost effective.
SAMPLE AND DATA COLLECTION
The target population for study 2 was identical to study 1: adults (18-74 years) residing in the same two targeted counties. The design of study 2 mirrored study 1, including three contact attempts (initial mailing, reminder postcard, and final mailing to nonresponders) and the same aims for household and respondent recruitment: A sample of 2,616 different households was randomly selected from the same two counties using ABS and randomly assigned to six treatment groups, stratified by county; information in the cover letter instructed the reader to have any adult (18-74 years) complete the questionnaire. Excluding the addition of several questions, the questionnaire in study 2 paralleled study 1, containing 135 items in La Crosse and 180 items in Wood. Surveys were fielded between January and April 2012. Table 4 presents response rates after the initial and final mailings for experimental groups. The overall response rate was high, with 51.4 percent of the sample responding after the first mailing and 64.6 percent responding after the second mailing. Differences between the experimental groups, however, were small. Following the second mailing, response rates were lowest (60.5 percent) for the two groups that did not receive a second incentive but had either a health or monetary message on their envelopes. Response rates were highest (68.3 percent) for the two groups that received a second incentive of $5 and had no message or a health message.
ANALYSES
Response rate analysis:
Differences among the response rates after the initial mailing were assessed using logistic regression. Model 1 in table 5 shows estimates of the effects of survey response on variables for no message and monetary message, with health message as the reference category. There was no significant effect due to envelope messaging. We evaluated final participation by regressing response after the final mailing on dummy variables for envelope messaging, 
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amount of the second incentive, and the two-way interaction terms ("no message x $5 second incentive" and "monetary message x $5 second incentive").
Results indicated that the interaction terms were not significant (see model 2, table 5)-suggesting that the second incentive had a consistent effect on survey participation across the envelope messaging groups-and the model was re-estimated with terms for the main effects only. A main effect emerged for the second incentive, significantly increasing the odds of responding by 29 percent; messaging was not significant (see model 3 , table 5 ). Further analysis revealed that the main effect for the second incentive was due to a higher response in the group that received a second incentive of $5 compared to the group that did not receive a second incentive (67.5 versus 61.7 percent, respectively). In model 4 (table 5) , we restricted the analysis to include only the 1,111 sample members who were sent an additional survey (i.e., those who were nonresponders after the initial mailing). The odds of responding among these respondents were significantly increased by slightly over a factor of 2. The final response rate among initial nonresponders was approximately 14 points higher among nonresponders who received the second incentive than for those who did not (35.0 versus 20.8 percent, respectively).
Item nonresponse analysis:
Item-missing scores were calculated in a manner similar to study 1 (see the lower panel in table 4 for the means and standard deviations by experimental groups). While item-missing levels were lowest for the group that received no message and no second incentive and highest for the group that received the health message and a $5 second incentive, there was little variation across the groups.
We conducted a 3 (envelope messaging) x 2 (second incentive) ANOVA with the level of the score as the dependent variable. The interaction term was not significant (results not shown), and we re-estimated the model including terms for the main effects only. Neither envelope messaging, F(1, 1509 = 1.27, p = .28), nor the second incentive, F(1, 1509 = 1.25, p = .26), were significantly associated with levels of item-missing data (see model 5, table 5).
Cost analysis: Because messaging had no effect on response rates, our cost analysis focused on how costs varied across incentive treatments. Adding a second incentive of $5 increased total variable costs from $17,810 to $21,024 (panel B, table 3). While the second $5 prepaid incentive sent only to nonresponders increased response rates by almost 6 percentage points, it only increased the cost per complete by an additional $2.59, from $24.33 to $26.92. The E-value for the addition of a $5 second incentive following an initial preincentive of $2 was 0.5, more cost effective than either of the second incentives in study 1, but still not greater than 1.
Discussion
We manipulated several from a list of possible variables in our two studies (see figure 1) . With envelope messaging, we attempted to increase the positive effects of incentives and health as a topic by drawing sample members' attention to these elements during their first point of contact with the study, the receipt of the envelope. With incentives, we experimented with the size and timing of token prepaid amounts.
The health-related message was intended to increase respondents' awareness of the topic of the study in order to benefit from the higher response rates often associated with health surveys. The goals for the monetary message were more complicated and involved drawing respondents' attention to the token, encouraging them to open the envelope, see the cash and read the letter, and then invoking the norm of reciprocity to complete the questionnaire. In the end, the references neither to health nor to monetary enclosures proved effective. It may be that emphasizing money with messaging counteracted the norm of reciprocity, disappointing some respondents who expected a payment large enough to essentially pay for their time (Biner and Kidd 1994) . Perhaps among sample members with a low propensity to participate, the messages may have flagged the mailing as nonessential or junk mail. We also note how cooperative the county residents were. Both surveys achieved response rates of around 65 percent, possibly leaving little room for improvement. In a less homogeneous geographical area, or with a less salient topic or sponsor (the county seal was included on all envelopes), an envelope's message might have more influence.
Our experiments varying the amounts and inclusion of preincentives and second incentives proved potentially more useful. In study 1, sample members received either a $2 or $5 preincentive. Consistent with previous research, the $5 preincentive was associated with significantly higher response rates than the $2 preincentive, such that an increase in the amount of $3 was associated with a rise of 6 points in response. While not surprising, it was useful to replicate this finding using ABS and a rather long questionnaire.
In study 1, the amount of the second incentive was either equivalent to (as with the $2 preincentive followed by a $2 second incentive) or lower than the amount of the initial preincentive (as with the $5 preincentive followed by either $0 or $2). Findings for the second incentive were not encouraging, as the second incentive had no effect on response rates. Informed by these results, we modified the design in study 2, sending all sample members a preincentive of only $2, but varying the amount of the second incentive so that it was larger than the preincentive. We found that sending nonresponders a second prepaid incentive of $5 significantly increased response rates by 6 points over not including a second incentive.
Consistent with the principles of social exchange, sample members respond at higher levels in the presence of incentives, but they also appear to be sensitive to small changes in the amounts, as would be predicted by leverage-saliency theory. The incentives seem to be received and interpreted as intended, as token gifts offered in consideration of participation (i.e., "Let us buy you a cup of coffee as a token of appreciation for complying with our request"). In study 1, once we provided the initial $2 or $5, we leveraged the gain an incentive of that amount could have. When we repeated our offer in the final mailing, this time for only $2, we saw no added benefit. In study 2, we began by providing only $2. After we obtained the increase in response from leveraging a $2 token, we upped the ante to $5 in the final mailing, and saw a boost in response. In study 2, we seemed to be asking, "How good of a cup of coffee do we need to buy you?" For some nonrespondents, it might take a latte to get their cooperation. Our results indicate that when they wish to send a second prepaid incentive, researchers will need to choose an amount large enough to induce the remaining and more reluctant respondents into participating. It is possible that this amount will need to exceed the amount of the initial incentive. Singer and Ye (2013, 125) note two hypotheses concerning an incentive's effect on response quality: "The first is that incentives, by inducing sample members to respond who otherwise would have refused, will lead to a decline in response quality. The alternative hypothesis predicts that incentives, by rewarding participants, will lead to better quality answers as well as increased participation." They report that while few studies have examined the effect of incentives on data quality, available evidence for mail and intervieweradministered surveys indicates that they have little effect on survey responses. Where differences have been found, they seem to favor the hypothesis that incentives increase data quality.
Our findings regarding the effects of the experimental treatments on data quality, as indicated by levels of item nonresponse, tell a cautionary tale. Across both studies, we found that not including a message on the outside of the envelope-current practice for many research-based mail surveys-has no impact on item nonresponse, regardless of whether sample members were mailed an initial prepaid incentive of $2 or $5 or whether a second prepaid incentive of $2 or $5 was sent to nonresponding sample members. Our results suggest, however, that researchers should use caution when combining different incentive amounts and envelope messaging. In the presence of a monetary message in study 1, we observed a trend such that when a $5 preincentive was followed by a second incentive of $2, item nonresponse was lower than when a $2 preincentive was followed by a second of only $2. This latter relationship was significant, suggesting that the use of two sequential prepaid $2 incentives induced respondents to complete the survey, however in a less thoughtful or rushed manner.
Interpreting the cost analysis across the two studies is challenging. Findings from study 1 suggest that the most cost-effective approaches are to either (1) send all sample members a smaller preincentive (e.g., $2 versus $5) and forego a second incentive; or (2) send all sample members a larger preincentive (e.g., $5 versus $2) and send nonresponders a second incentive of $2, as there is little additional cost per complete. These conclusions seem a little implausible. More likely is that the high response rates achieved by the surveys limited our ability to make great gains (or losses) in efficiency with follow-up mailings. We speculate that these findings may be different for studies in which the initial response is lower. In study 2, however, the lesson seems clearer. If response rates are lagging and funds available, sending nonresponders a second incentive that is larger than the preincentive may increase response, but at a nontrivial cost. The decisions about costs and use of multiple incentives in a mail survey will be similar to the decisions made about follow-up contacts for mail surveys: cost per completed surveys from reluctant responders will be higher than those completed earlier in the field period, and second incentives will not be enough to be purely cost effective.
Due to better coverage, efficiency and ease of administration, reduced complexity of weighting, and lower costs (e.g., compared to intervieweradministered surveys), we anticipate that researchers will increasingly collect health and other data by mailing surveys to samples drawn from the general population using ABS. Because a sample member's participation in a mail survey involves many decision-making points influenced by numerous design features, learning more about the effects of variations within and interaction among the features on response rates, item nonresponse, and costs is essential. Unfortunately, our two studies did not allow us to directly compare the differences in response rates, missing data, and costs between a $2 pre-and $5 second incentive treatment and a $5 preincentive-only treatment, but such a comparison is warranted. We encourage future research aimed at examining the effectiveness of various incentive combinations with different populations and topics, including metropolitan areas where response rates are likely to be lower, and with surveys of non-health-related topics.
